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DEVELOPMENT OF A NEW METHOD FOR THE POTASSIUM MEASUREMENT IN FERTILIZERS US-
ING THE LIBS TECHNIQUE
Abstract: 'HYHORSPHQWRIHTXLSPHQWWRTXLFNO\FHUWLI\IHUWLOL]HUVDWORZFRVWLVRIXWPRVWLPSRUWDQFHIRU%UD]LO
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1. Introdução
2PXQGRYLYHDWXDOPHQWHXPDIRUWHGHPDQGDSRUDOLPHQWRVQHFHVVLWDQGRGHXPDXPHQWRGDSURGXWLYL-
GDGHDJUtFROD$DSOLFDomRRWLPL]DGDGRVIHUWLOL]DQWHVpXPDRSomREDVWDQWHDWUDWLYDSDUDPLQLPL]DUWDOSUREOHPD
2VIHUWLOL]DQWHVSRGHPVHUGHRULJHPRUJkQLFDRXLQRUJkQLFDHVmRUHVSRQViYHLVSHODUHSRVLomRGRVSULQFLSDLVQX-
WULHQWHVQHFHVViULRVjVSODQWDVFRPRRQLWURJrQLRRIyVIRURHRSRWiVVLRWUtDGHGHQRPLQDGD13.
8PDWpFQLFDEDVWDQWHXWLOL]DGDSDUDUHDOL]DUDQiOLVHVHOHPHQWDUHVHPIHUWLOL]DQWHVpDHVSHFWURVFRSLDGH
HPLVVmRySWLFDSRUSODVPDDFRSODGRLQGXWLYDPHQWH,&32(67pFQLFDGHDQiOLVHTXtPLFDTXHID]XVRGHXPD
IRQWHGHH[FLWDomRGHSODVPDGHDUJ{QLRjDOWDWHPSHUDWXUDa.SDUDLQGX]LUDH[FLWDomRGRViWRPRVHP
XPDDPRVWUDLQWURGX]LGDQDIRUPDGHQHEOLQD
2XWUDWpFQLFDTXHYHPJDQKDQGRIRUoDQRQLFKRGHTXDQWL¿FDomRHOHPHQWDUpDHVSHFWURPHWULDGHHPLVVmR
yWLFDFRPSODVPDLQGX]LGRSRUODVHUFRQKHFLGDSHORDFU{QLPR/,%6&RPR/,%6pSRVVtYHOREWHUDFRQFHQWUD-
omRGRVSULQFLSDLVQXWULHQWHVHFRQWDPLQDQWHVHQFRQWUDGRVHPXPGHWHUPLQDGRIHUWLOL]DQWHGHPDQHLUDUiSLGDH
SUiWLFDQHFHVVLWDQGRGHXPDFDOLEUDomRSUpYLDSRUPHLRGHXPDWpFQLFDGHUHIHUrQFLD&RPRR/,%6QmRWHPHWDSD
GHSUHSDUDomRGHDPRVWUDVRVHIHLWRVGHPDWUL]VmRLPSRUWDQWHVID]HQGRFRPTXHRVUHVXOWDGRVGHSHQGDPGDFD-
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UDFWHUtVWLFDGRPDWHULDOHVWXGDGR8PERPFDQGLGDWRSDUDWpFQLFDGHUHIHUrQFLDpR,&32(68PDYH]FDOLEUDGR
RVLVWHPD/,%6SRGHPHGLUHTXDQWL¿FDUXPDDPRVWUDHPDSHQDVDOJXQVVHJXQGRV
2REMHWLYRGHVVHWUDEDOKRpRGHVHQYROYLPHQWRGHXPPpWRGRGHDQiOLVHXWLOL]DQGRDWpFQLFD/,%6DSOL-
FDGRDIHUWLOL]DQWHVFRPGLIHUHQWHVFRPSRVLo}HVGHPDWUL]SDUDDTXDQWL¿FDomRGRPDFURQXWULHQWH.3DUDLVVR
IRLGHVHQYROYLGDXPPpWRGRGHDQiOLVHGRVHVSHFWURVHGHVHQYROYLGDXPDURWLQDHPSODWDIRUPDMatlab2012TXH
DQDOLVDDXWRPDWLFDPHQWHRVHVSHFWURVREWLGRVYLD/,%6
2SURMHWRIRLGHVHQYROYLGRHPSDUFHULDFRPDUHGHFertBrasil EmbrapaTXHIRUQHFHXDPRVWUDVGH
IHUWLOL]DQWHVRUJkQLFRVPLQHUDLVHRUJDQRPLQHUDLV2,&32(6IRLHVFROKLGRFRPRWpFQLFDGHUHIHUrQFLD8WLOL-
]DPRVXPHVSHFWU{PHWURFRPUHVROXomRVLPLODUDRVHVSHFWU{PHWURVSRUWiWHLVSRVVLELOLWDQGRRXVRGDPHWRGRORJLD
HPWDLVHTXLSDPHQWRV$FRUUHODomRHQFRQWUDGDHQWUHDWpFQLFD/,%6HDWpFQLFDVGHUHIHUHQFLDSDUDR.IRLGH5
 FRUURERUDQGRFRPDLPSOHPHQWDomRGDWpFQLFD/,%6FRPRPpWRGRGHTXDQWL¿FDomRDOWHUQDWLYRSDUDIHU-
WLOL]DQWHV$PHWRGRORJLDGHVHQYROYLGDMiIRLDSOLFDGDFRPVXFHVVRQDTXDQWL¿FDomRGRIyVIRURFXMRVUHVXOWDGRV
IRUDP5 FRPXPHUURPpGLRQDGHWHUPLQDomRGDVDPRVWUDVGH0$5$1*21,HWDO&RP
XPDWpFQLFDVLPLODUFRQVHJXLPRVTXDQWL¿FDUFDUERQRHPVROREUDVLOHLURWUDEDOKRSXEOLFDGRUHFHQWHPHQWH1,-
&2/2'(//,HWDO
2. Materiais e Métodos
2.1. Fertilizantes utilizados e preparo de amostras
)RUDPDYDOLDGRVIHUWLOL]DQWHVPLQHUDLVIRVIDWDGRVDPRVWUDVIHUWLOL]DQWHVFRPHUFLDVDPRVWUDVHIHU-
WLOL]DQWHVRUJDQRPLQHUDLVDPRVWUDVWRWDOL]DQGRDPRVWUDV$FRPSRVLomRGRVIHUWLOL]DQWHVRUJDQRPLQHUDLV
WHYHDVSURSRUo}HVGHWHUPLQDGDVQDPDLRULDGDVIyUPXODVFRPRGHFDPDGHIUDQJRLQQDWXUDRXFRPSRVWDGD
VRPDGDDGHIHUWLOL]DQWHVPLQHUDLVFRPHUFLDLV
$VDPRVWUDV IRUDPUHFHELGDVHPVXDIRUPDQDWXUDOFRPHVWUXWXUDHVIpULFDGHGLkPHWURGHDSUR[LPD-
GDPHQWHPP3DUDJDUDQWLUDKRPRJHQHLGDGHDDPRVWUDIRLPRtGDHSHQHLUDGDHPXPDSHQHLUDGHPHVK
'HSRLVGHIHLWRHVVHSURFHVVRIRLREWLGRXPPDWHULDOHPIRUPDGHSyHKRPRJrQHRFRPSDUWtFXODVGHWDPDQKR
OLPLWHGHP3RU¿PIRLUHDOL]DGRRSDVWLOKDPHQWRGRPDWHULDO3DUDLVVRIRLXVDGDXPDSUHQVDPDQXDORQGH
VHDSOLFRXXPDSUHVVmRGHDSUR[LPDGDPHQWH[1PðSRUDSUR[LPDGDPHQWHVHJXQGRVDWpTXHIRVVHIRUPDGD
XPDSDVWLOKDGHQVDHFRHVD$VSDVWLOKDVIRUDPIHLWDVHPGXSOLFDWDVSDUDFDGDDPRVWUDGHIHUWLOL]DQWHWRWDOL]DQGR
SDVWLOKDV
2.2. Desenvolvimento do método de análise
$SyVDFRQIHFomRGDVSDVWLOKDVIRUDPUHDOL]DGDVDVPHGLGDVHP/,%6SDUDDREWHQomRGRVHVSHFWURV
3DUDFDGDSDVWLOKDIRUDPREWLGRVFHUFDGHHVSHFWURVWLURVSDUDFDGDIDFHGDSDVWLOKD
$SyVDREWHQomRGHVVHVUHVXOWDGRVIRLFRQIHFFLRQDGRXPVRIWZDUHTXHH[WUDtVVHDLQIRUPDomRQHFHVViULD
GRVQRVVRVHVSHFWURVHUHDOL]DVVHDFRPSDUDomRFRPDWpFQLFDGHUHIHUrQFLD$SULPHLUDHWDSDFRQVLVWLDHPHOLPLQDU
HVSHFWURVIRUDGRSDGUmR(VVDDQiOLVHHUDIHLWDGHPDQHLUDVLPSOHVRHVSHFWURHUDWUDWDGRFRPRXPYHWRUXQLGL-
PHQVLRQDOHHUDIHLWRXPSURGXWRHVFDODUHQWUHWRGRVRVHVSHFWURVREWLGRVSDUDXPDGHWHUPLQDGDSDVWLOKD(VVH
YDORUHUDQRUPDOL]DGRSHORPyGXORGRVGRLVHVSHFWURVHXPQ~PHURHQWUHHHUDREWLGR4XDQWRPDLVSUy[LPR
GHXPPDLVVLPLODUHVFROLQHDUHVHUDPRVHVSHFWURV.(6+$9$HWDO$VVLPXPYDORUOLPLWHHUD
LPSRVWRTXHSHUPLWLDDH[FOXVmRDXWRPiWLFDGHHVSHFWURVIRUDGRSDGUmR
$RWRGRIRUDPFRQVWUXtGRVGRLVSURJUDPDV2SULPHLURUHDOL]DYDXPDFRUUHODomRSRQWRDSRQWRGRHVSHF-
WURPpGLR¿QDOSDUDFDGDDPRVWUDHPUHODomRjWpFQLFDGHUHIHUrQFLD2XVHMDDSyVREWLGRRHVSHFWURPpGLRSDUD
FDGDDPRVWUDXPGHWHUPLQDGRSRQWRGHVVHVHVSHFWURVHUDVHOHFLRQDGRHFRUUHODFLRQDGRFRPDFRQFHQWUDomRGH.
REWLGDYLD,&3SHUPLWLQGRDFRUUHWDLGHQWL¿FDomRGRVSLFRVFRPPDLRUFRUUHODomR(VVHSURFHVVRHUDUHSHWLGRSDUD
WRGRVRVSRQWRVGRHVSHFWUR2VHJXQGRSURJUDPDUHDOL]DYDDMXVWHVGHGHWHUPLQDGDVIXQo}HVDRVSLFRVHQFRQWUDGRV
QRSDVVRDQWHULRU$VVLPRYDORUGDiUHDGHVVHSLFRGHHPLVVmRHUDFDOFXODGRHFRUUHODFLRQDGRFRPDFRQFHQWUDomR
GH.$QWHVGHREWHUPRVDiUHDGRSLFRXPDURWLQDGH³FRUUHomRGDOLQKDGHEDVH´HUDH[HFXWDGD1HVVHSURFHVVR
HUDPHVFROKLGRVDOJXQVSRQWRVDQWHVHGHSRLVGDOLQKDGHHPLVVmRHUHDOL]DGRRDMXVWHGHXPDIXQomROLQHDUTXH
HUDVXEWUDtGDSRQWRDSRQWRGDUHJLmRGDWUDQVLomRFRPRPRVWUDD¿JXUD$iUHDGHVVDUHWDWDPEpPHUDFDOFXODGD
HXVDGDSDUDHIHWXDUDQRUPDOL]DomRGRHVSHFWUR
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)LJXUD&RUUHomRGHOLQKDGHEDVH(PDVHOHFLRQDPRVDOJXQVSRQWRVDRUHGRUGDUHJLmRGHLQWHUHVVH
SRQWRVD]XLVHRDMXVWHGHXPDIXQomROLQHDUpUHDOL]DGRUHWDYHUPHOKDE(PVHJXLGDDUHWDpVXEWUDtGDSRQWR
DSRQWRGRHVSHFWURHRSLFRGHLQWHUHVVHpVHOHFLRQDGR
3. Resultados e Discussão
3DUDDVDQiOLVHVSUHOLPLQDUHVHVFROKHPRVDVOLQKDVGHWUDQVLo}HVIRUWHVFRPFRPSULPHQWRVGHRQGDGH
QPHQP6mROLQKDVEHPLQWHQVDVHQmRLQWHUIHULGDVSRUQHQKXPRXWURHOHPHQWR2SULPHLURPRGH-
ORGHFDOLEUDomRPRVWURXXPDFRUUHODomRPXLWREDL[DGHDSHQDV5 /RJRGHVFRQ¿DPRVGRIDWRGHDWUDQVLomR
VRIUHUGHUHDEVRUomR$UHDEVRUomRGDUDGLDomRQRSODVPDRFRUUHTXDQGRD WUDQVLomRp WmR LQWHQVDTXHRIyWRQ
HPLWLGRpUHDEVRUYLGRQRVHXFDPLQKRDWpDGHWHFomR
3DUDYHUL¿FDUHVVHIHQ{PHQRFDOFXODPRVRYDORUGDFRUUHODomRSRQWRDSRQWRSDUDWRGRVRVHVSHFWURV
FRPRH[HPSOL¿FDGRQD¿JXUDD
! )LJXUDD&RUUHODomRSRQWRDSRQWRGRHVSHFWUR/,%6HPUHODomRjFRQFHQWUDomRGHSRWiVVLRE0RGHORGHFDOLEUDomRSDUDRSRWiVVLR.
3DUDDREWHQomRGHVVHJUi¿FRIRLHVFROKLGRXPPHVPRSRQWRHPWRGRVRVHVSHWURVPpGLRVSDUDFDGD
SDVWLOKD(VVHVSRQWRVHUDPFRUUHODFLRQDGRVOLQHDUPHQWHjFRQFHQWUDomRGH.REWLGDYLD,&3$VVLPXPYDORUGH
5HUDREWLGRSDUDFDGDXPGRVPDLVGHPLOSRQWRVGRHVSHFWUR&ODUDPHQWHYHPRVTXHRVSLFRVHPH
DSUHVHQWDPUHDEVRUomRHSRULVVRQmRVmRDGHTXDGRVSDUDDVDQiOLVHV&RQWXGRRSLFRHPQPDSDUHQWDVHU
XPERPFDQGLGDWRSDUDJHUDomRGRPRGHORGHFDOLEUDomR
$SOLFDQGRRVRIWZDUHGHDQiOLVHSDUDHVVHSLFRGHWUDQVLomRREWLYHPRVXPDFRUUHODomRGH5 $
¿JXUDPRVWUDRPRGHOROLQHDUDSOLFDGRDRVSRQWRV3RGHPRVQRWDUTXHDSHVDUGRDOWRYDORUGH5HGDWHQGrQFLD
OLQHDUWHPRVXPDIDOWDGHIHUWLOL]DQWHVFRPFRQFHQWUDo}HVHQWUHHSSPGHL[DQGRRJUi¿FRFRPXPDGLV-
WULEXLomRGHVLJXDOGHSRQWRV$VVLPSDUDPRQWDUPRVXPERPPRGHORGHFDOLEUDomRVHULDQHFHVViULDDREWHQomRGH
PDLVSRQWRVLQWHUPHGLiULRVSRUpPSDUDLQtFLRGHDQiOLVHRPRGHORMiVHPRVWURXEDVWDQWHH¿FLHQWH6HREVHUYDU-
PRVRJUi¿FRGD¿JXUDDSRGHPRVQRWDUTXHDFRUUHODomRGRSLFRGR.SDUDDOLQKDQPpGHQRPi[LPR
5 -iDFRUUHODomRREWLGDFRPRVRIWZDUHGHVHQYROYLGRHPQRVVRWUDEDOKRSDUDDPHVPDOLQKDGHWUDQVLomR
pGH5 (VVHDXPHQWRVHGHYHDRWUDWDPHQWRPDLVUH¿QDGRTXHOHYDHPFRQWDXPSURFHVVRGHFRUUHomR
GHRIIVHWHQRUPDOL]DomRGRSLFRGHHPLVVmR(VVHUHVXOWDGRFRUURERUDFRPRIDWRGHRPRGHORGHVHQYROYLGRWHU
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